Chemical modification of ribonuclease T1 with ozone.
The single tryptophan residue in ribonuclease T1 [EC 3.1.4.8] was selectively oxidized by ozone to N'-formylkynurenine, which was then converted to kynurenine by acid-catalyzed deformylation in the frozen state. The two enzyme derivatives thus formed, NFK- and Kyn-RNase T1, lost enzymatic activity at pH 7.5, at which native RNase T1 most efficiently catalyzes the hydrolysis of RNA. At pH 4.75, the modified enzymes retained a decreased but distinct enzymatic activity toward RNA without alteration of substrate specificity, and Kyn-RNase T1 was four times more active than NFK-RNase T1. The binding of 3'-GMP to these modified enzymes decreased remarkably at pH 5.5, the optimum pH for binding to the intact enzyme. The gamma-carboxyl group of glutamic acid 58 was still reactive to iodoacetic acid after modification of tryptophan 59. The amounts of the carboxymethyl group introduced into NFK- and Kyn-RNase T1 were 0.36 and 0.59 mol, respectively, under conditions such that quantitative esterification of native RNase T1 takes place. CD spectroscopy indicated that the tertiary structure of the molecule was disordered in NFK-RNase T1, but not significantly in Kyn-RNase T1. It is concluded that tryptophan 59 functions in maintaining the active conformation of the protein structure, particularly in constructing the active environment for a functionally important set of groups involved in the binding of the substrate at the active site, although direct participation of in tryptophan the catalytic function of ribonuclease T1 is unlikely.